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critical observations:
SUMMARY

The black-hole model of galactic nuclei is used to discuss properties of quasars ° emissiOn llne WldthS

as proto-black-holes in the middle of galaxies. Quasar life-times may be as

long as ~ 1o® years and masses will be of the order of 10% M ;. Dust in the ° VLBI

neighbourhood of black holes is sometimes driven from the accreted gas by . L. . .
radiation pressure. This may cause the dust often seen in exploding nuclei and ° lnfrared emaission / vari ablhty
the infra-red radiation from the galactic centre. Dust models for the galactic

centre are considered in detail, and it is suggested that there may be a central

black hole currently emitting ~ 1'5x 108 L ¢ in the ultra-violet and blowing

away a hot nuclear wind. Emission knots in the central regions probably

contain prominent OB stars which would make the Galaxy later than Sb.

Finally we list critical observations which could establish the existence of a

large central mass in the Galaxy of so small a size that it must be associated

with a black hole.

an unambiguous ‘proof’ for the existence of a black hole
requires the determination of the gravitational field/space
time metric to the scale of the event horizon.



A Journey to the Center of the Milky Way
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2 decades of progress in hlgh resolutlon IR *
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Observations of stellar
proper motions
near the Galactic Centre

A. Eckart & R. Genzel Nature 383, 1996
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A star in a 15.2-year orbit around
the supermassive black hole at
the centre of the Milky Way
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Once around: S2 (1992-2012) | —~ |
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The environment of a massive
black hole

key theoretical predictions:

« star formation near BH very difficult if not impossible

* power-law cusp of old stars & remnants centered on BH

’ L.SgrA’fN 10%% L, _

* binaries on loss cone orbits get captured with one member ejected
out of Galaxy



Young massive stars

flat IMEY
Nayakshin & Sunyaev 2005

Paumard et al. 2006
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Young massive stars
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Where is the stellar cusp?
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Why is SgrA* so faint ?

infrared

_no blue blump
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Why is SgrA* so faint ?

)

low L/Lg,, is a combination of: [ ﬂ

|

» low accretion rate at Bondi radius
» low efficiency angular momentum

3.8 um flux density (mJy)
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Yet another surprise: a gas cloud
falling straight into the hole
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2012 VLT Observations
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A perfect example of ‘spaghetti-fication’
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the future: zooming in on the horizon

Very Long Baseli
(‘Event Hori

‘GRAVITY’ experiment
(Eisenhauer et al. 2006, 2010) 2 S
near-IR precision interferometric astrometry 4&
(10parcsec~R, K<19)

ESO-VLTI
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